The use of chloroform brought with it controversies of a different order from those which had beset the origins of ether anaesthesia in 1846. James Young Simpson , who first used the drug in November 1847, was a forceful and well-established personality, and Professor of Obstetrics at Edinburgh University when he began his chloroform crusade; no better public relations medical man ever existed. Initially regarded as heretical by his colleagues, Simpson was able to overcome prejudice and jealousy, though it was in fact John Snow's administration of chloroform to Queen Victoria in 1853 which set the seal of respectability on the use of the drug in midwifery.
The real culprit was, of course, the drug itself. Within eleven weeks of its introduction Hannah Greener had died at Newcastle while undergoing a toe-nail removal, and though Simpson claimed that the death was due to inhalation of the statutory brandy, no-one was inclined to take this seriously. From the beginning, Simpson had maintained that if chloroform was liberally administered on the corner of a towel or handkerchief, and provided that the respiration was watched and aneesthesia rapidly deepened, then its safety was high. This was a necessarily empirical approach, but Simpson carried with him James Syme, the great Edinburgh Professor of Surgery, who had been initially an antagonist, and through Syme, Joseph Lister later used his influence to defend the Scottish method.
John Snow (1813 Snow ( -1858 , true to his more scientific and physiological principles, maintained that an accurate method of delivering a known low percentage (up to 4 %) of chloroform vapour in air was essential and his original chloroform vaporizer was designed to this end. Snow's experimental evidence as related in his book (1858) , showed that cardiac arrest occurred coincidentally with, or even before, respiratory arrest, if the mixture inhaled contained 8-10% chloroform. Snow mentioned that Francis Sibson was the first to point out that, in the fatal cases, death was caused by paralysing the heart. It is perhaps strange that these findings were lost sight of, or at best hotly disputed, in the later controversies of the chloroform commissions (Table 1) . Francis Sibson (1814-76) physician to St Mary's Hospital, London, carried out experimental work on anaesthetics, and invented apparatus, including a prototype face-mask. He also worked on curare (Sibson 1848) .
The outcome of Snow's insistence upon a maximum 4 % is shown in such designs as Clover's chloroform bag, but the spate of deaths due to the drug continued. Almost weekly throughout the remainder of the century one 1901 1912 Royal Medico-Chirurgical Societymixtures The Glasgow Committeeethidene First Hyderabad Commissionrespiration, not heart Second Hyderabad Commissionasphyxia, not vagus or heart British Medical Association Ansesthetics Committee -CHCL3 high mortality Lancet questionnaire -Simpson's handkerchief common British Medical Association Special Chloroform Committee -2% chloroform American Medical Association Committee on Anesthesiaban chloroform or more deaths were reported in the journal. A major difficulty which presented itself was that most of the deaths occurred in fit patients, in minor procedures, and when using low percentages of chloroform. Deep anmsthesia with chloroform appeared to be, and was, less dangerous. The stage of excitement during light aneesthesia was considered to be, and was, especially hazardous.
The Royal Medico-Chirurgical Society Chloroform Committee 1864 The fatal iatrogenic results shocked the profession even at a time when death from disease or surgery was a daily and expected occurrence. In 1864, therefore, the first of the chloroform investigations was set up by the Royal Medico-Chirurgical Society in London (now the Royal Society of Medicine). Its conclusions, published in the transactions of the Society (1864), were largely the work of Joseph Clover (1825-1882), who, the report states 'attended nearly all the meetings for experiments, administered the chloroform and contrived from time to time, with remarkable ingenuity, special apparatus for carrying them out'. In fact Clover's bag was largely used. The Committee found, as Snow had done, that chloroform depresses the action of the heart and frequently kills by producing syncope (by which was meant cessation of the heart beat) whereas ether exerts but a very slight depressing influence on the force of the heart's action (Snow 1858) . In view of later work (see below) it is of interest that the 1864 Committee also investigated the effects of division of the 'pneumogastric' (vagus) nerves in dogs and decided that chloroform had little or no effect on the resulting tachycardia, while the respiration then resembled that of the unanesthetized animal. The 1864 Committee collected references to 123 deaths due to chloroform and its main recommendation was the use of mixtures of chloroform and ether, with or without the addition of alcohol; in particular, George Harley's alcohol-chloroform-ether mixture in which the proportions were as 1 :2:3; this mixture was used for many years. (George Harley MD, 1829-96, physiologist and histologist, did experimental work on curare and on anesthetics but is best known for his work on liver disease.) The recommendation of the Committee also had the effect of stimulating the production of apparatus such as that of Robert Ellis in 1866 (Charles King Collection No. 5, see Thomas 1970 ).
The Glasgow Committee on Anasthetics 1877 Such findings evidently had little effect on the general aneesthetist. By 1875, the subject was ready for another airing; in that year, the section of surgery of the British Medical Association at its annual meeting in Edinburgh passed a resolution appointing a large committee of notables, headed by Professor Lister, 'to enquire into the report upon the use in surgery of various anwsthetic agents and mixtures of such agents . . .' Spencer Wells pointed out that the size of the committee and its geographical dispersion made it impossible for it to carry out the resolution, and a subcommittee consisting of three Glasgow men (David Newman, Pathological Chemist to the Western Infirmary, Glasgow; Joseph Coates, Pathologist to the Western Infirmary; and Professor McKendrick, Physiologist, Glasgow University) was appointed. This became known as the Glasgow Committee, and it began its work in 1877 (Wells 1877).
In so far as it presented conclusions on chloroform, the 1877 committee again pointed to the dangers:
'Observations made on rabbits showed that chloroform had a most disastrous action on the heart as well as on the respiratory centre: that while ether might be administered for an indefinite period without affecting the heart, no sooner was the inhalation of chloroform commenced, than the right ventricle began to distend and, in the course of time, the cardiac contractions ceased. In every respect save one, ether was superior to chloroform. It had, however, one disavantage viz., the length of time which was required to obtain its action . . .' (British Medical Journal 1880).
Searching for another anaesthetic, the Glasgow Committee recommended the use of ethidene dichloride or dichloroethane (CH3CHCJ2) which they considered to occupy an intermediate position between ether and chloroform. Snow successful use in 1877 cases (Thomas 1972) , although among the successes one fatality was noted. The general reaction, as in 1864, was to take no notice, and for the next ten years the etherists continued to use ether and the chloroformists chloroform. The fatalities, however, continued. The total number of anmesthetic deaths reported in the British Medical Journal (1880) in the eleven years 1870-1880 was 138, of which 120 were due to chloroform, and Sykes (1961) records 331 in the years 1881-1890, of which he states that chloroform was used in not less than three-quarters, (1 in 368), a terrible indictment (Fig 1) .
The First Hyderabad Commission
There is no knowing how long the profession would have continued to inflict these losses on its patients, but in 1889, a new stimulus was given to the investigation of the physiology of chloroform. The Lancet of 23 February 1889 quoted the words of Surgeon-Major Lawrie of the Bengal Medical Service, Principal of the Hyderabad Medical School, given at the annual prize distribution to the students. Lawrie was an Edinburgh graduate, a student of Syme and Lister, and a forceful and persistent if biased character. Lawrie had acquired a certain expertise in physiological techniques ( Fig 2) and using money provided by the Hyderabad government and Indian assistants from his own school, had conducted experimental work on the effect of chloroform. The first Commission (later known as the First Hyderabad Commission) was appointed by the Nizam at Lawrie's request in 1888 (Masson et al. 1969 .
At the prize distribution of 1889 Lawrie reported on experiments made at the school, saying that they had conclusively decided a question which had been in dispute ever since chloroform was first introduced. The drug had been used to antesthetize 128 full-grown pariah dogs and it was found that 'in no case did the heart become dangerously affected by chloroform until after the breathing had stopped.' Lawrie stated that 'in his 40 000 or 50 000 ad- ministrations he had never seen the heart injuriously or dangerously affected by chloroform' and added provokingly he had no doubt deaths would continue to occur until the London schools, which of course influence the whole world, either entirely change their principles and ignore the heart in chloroform administration or else confine themselves exclusively to the use of an anesthetic like ether, which, with all its disadvantages, they knew how to manage. The Lancet rose to the challenge, pointing to Lawrie's unsubstantiated claims: 'Mr Lawrie, as a disciple of Simpson and Syme, arrives at conclusions consonant with the teaching of those great clinicians but utterly at variance with the experience alike of experiment and practice as carried out in Europe. We should require more than the scanty statements of experiments performed upon dogs, notoriously non-susceptible to chloroform syncope, before we could accept the conclusions of the Hyderabad Commission'. . . and The Lancet compared the work of Lawrie with the findings of the 1864 and Glasgow Committees and 'the painstaking and careful experiments of Snow, Claude Bernard, McKendrick and others' (Lancet 1889).
In his reply Lawrie set out his beliefs ... 'I hold that. . . there is no such thing as chloroform syncope, though it might be caused by fright or shock... In poisoning by chloroform... the heart rapidly or gradually stops beating, as a direct result of the stoppage of respiration and as an indirect effect of the poisoning with chloroform ... Neither I nor the Hyderabad Commission have any desire to inculcate a disregard of the heart as a factor in chloroform dangers ... The Lancet would trust to the heart and circulation for signals of danger in chloroform administration. Our contention is that, if the administration is ever pushed far enough to cause the heart to show signs of danger, the limits of safety have already been exceeded, and a fatal result must almost inevitably ensue... But we say further, that the respiration invariably gives warnings when a dangerous point is approached and consequently that it is possible to avert all risk to the heart by devoting the entire attention to the respiration during chloroform administration' (Lawrie 1889) .
With the hindsight and knowledge of modern days, it is perhaps difficult for us to appreciate Lawrie's position. That he was dogmatic to the point of pig-headedness is obvious, as it is that he was assertive without quoting his evidence. For example, quoting The Lancet he wrote 'all those who are familiar with chloroform', then appended a footnote 'To be honest this sentence should run: all those who are familiar with deaths from chloroform, which I am not'! His failure in comprehension is shown by the following remarkable statement about a death. In another letter, he wrote:
'It is clear from Dr. Colvin Smith's account of the case that the heart was refusing to convey any more chloroform to the brain at this time, i.e. while the cyanosis lasted. If the patient had only been left alone, and the safeguard action of the vagus had not been frustrated by the injection of ether, the stoppage of the heart would have saved his life' (Lawrie 1892 ).
But we should refrain from hypercriticism. Thousands of chloroformists at this time would have argued similarly and would have backed the convenience of chloroform against the difficulties of ether, as Snow himself had done. They would have ignored the problems of failure and death, accepting the dogmatic teachings of the Scottish schools, particularly if they happened to be Edinburgh trained, as was Lawrie; English graduates were probably more divided. There were undoubtedly some etherizers at this time (c. 1890), while the users of chloroform were probably divided again into those who followed Simpson and those whose mentors had been Snow and Clover. The introduction of Junker's inhaler (1867) had given a ready method of anesthesia by chloroform which seemed more scientific and exact than the use of Simpson's handkerchief or Lawrie's cone, though it was far from being so.
The Second Hyderabad Commission, 1889 So the drama and recriminations continued, though acrimony was subdued when on 18 August 1889 Lawrie wrote to The Lancet stating that he was directed by the Nizam to offer the sum of £1000 to send out a representative to repeat the experiments of the (First) Hyderabad Chloroform Commission. The Lancet chose T Lauder Brunton FRS of St Bartholomew's Hospital and the Second Hyderabad Commission sat under the presidency of Lawrie, with Brunton as a member. The Lancet gave as its reason for choosing Brunton that he was a pharmacologist of international repute and that in his book 'Pharmacology and Therapeutics', published in 1885, 'he very decidedly states that one of the dangers resulting from the use of chloroform is death by stoppage of the heart' (Lancet 1889). Sir Thomas Lauder Brunton (1844 -1916 had had a distinguished career in physiology, and had become well-known for his introduction of amyl nitrite for the relief of angina pectoris in 1867.
Brunton rapidly started work, so rapidly that in its issue of 7 December 1889, The Lancet published the famous telegram from Hyderabad 'Four hundred and ninety dogs, horses, monkeys, goats, cats and rabbits used. One hundred and ninety with manometer. All records photographed. Numerous observations on every individual animal. Results most instructive. Danger from chloroform is asphyxia or overdose: none whatever heart direct.' This catalogue of slaughter was the basis upon which Brunton apparently revised his views, and the publication of the report of the Second Hyderabad Chloroform Commission was awaited eagerly. It appeared in some sixty pages of The Lancet spread over many of the issues of 1890, and its readers must have been divided in their loyalties and excitement as to whether to open first the new edition of Strand Magazine for the latest exploits of Sherlock Holmes, or the fresh Lancet with its news from Hyderabad.
The Second Commission supported Lawrie completely. Typical and relevant quotations are: 'Chloroform. . causes a gradual fall in the mean blood pressure ... As this fall continues, the animal first becomes insensible, then the respiration gradually ceases and lastly the heart stops beating . . .
'If the chloroform is less diluted the fall is more rapid, but it is always gradual, so long as the other conditions are maintained: and, however concentrated the chloroform may be, it never causes sudden death from stoppage of the beart.'
The Commission also investigated the effect of chloroform on the vagus nerves. In 1880, Edward Arthur Schafer had stated that atropine should be given immediately before chloroform was administered (Schafer 1880) . This suggestion was based on earlier work by William Munro of Manchester, who found that rapid administration Section ofAnwsthetics of chloroform (in cats) produced cardiac paralysis before respiratory cessation, but that atropine protected the heart from this action. The discovery that vagal stimulation inhibited cardiac action had been made in 1845 by the Weber brothers, Ernest (1795-1878) and Edward (1806-1871) of Leipzig; Garrison called this one of the great monuments of physiological investigation.
Lawrie would not have it that chloroform inhibited cardiac action through the vagi, in spite of the experimental evidence of Munro, Schafer, Dastre and others. The Second Commission supported him: ' The experiments in which deliberate irritation of the vagi was carried on during amesthesia show immediately that irritation of these nerves diminishes rather than enhances the danger of anmesthetics... The theory which bas hitherto been accepted is that the danger in chloroform administration consists in the slowing or stoppage of the heart by vagus inhibition. This is now shown to be absolutely incorrect.'
The conclusions of the Second Hyderabad Commission included many quite correct proposals regarding freedom of respiration and the avoidance of struggling and asphyxia. No mention was made of the pulse.
These conclusions did not satisfy The Lancet. Indeed they did not seem to satisfy Lauder Brunton, for Lawrie, in his book 'Chloroform' (1901) claimed that Dr Brunton 'could not entirely divert himself of the opinion he had held and taught that one of the dangers of chloroform is death by stoppage of the heart,' and with an exalted missionary fervour Lawrie claimed that 'the conversion of Europe and America devolved to a large extent upon me.' Yet Brunton, as late as 1905, in a discussion at the Royal Society of Medicine, said 'notwithstanding its action on the heart . . chloroform given by inhalation and not by insufflation paralysed the respiration before the heart' (Brunton 1905) .
In 1893, therefore, The Lancet asked Dudley Buxton, anaesthetist to University College Hospital, to investigate the clinical position, and a questionnaire was sent to every hospital in Great Britain and to hospitals abroad. Deaths were reported from all quarters of the globe. The findings, as might be expected, were varied, but the most prevalent method of administration was the 'open method' -the pouring of chloroform on a handkerchief, lint, sponge or similar article. Skinner's, Snow's, Clover's, Junker's and other inhalers were also used and the fatality figures were compared. 'Open' chloroform, however, meant many things to many people, from the pouring of chloroform on to the lint 'after the manner of Syme' using plenty of the drug, to the 'drop by drop' method, advocated by the dosimetric school, to which Joseph Lister later subscribed.
The results were completely opposed to those of Hyderabad. The Lancet reported that the figures 'would seem to show that from the clinical standpoint, heart failure is the commonest form of death from chloroform' (Lancet Commission on Anesthetics 1893).
The British Medical Association Anaesthetics Committee 1891
The British Medical Association set up a Committee on Anmesthetics in 1891. Its report was not published until 1900, but the figures showed that chloroform was used more commonly and had a higher mortality rate than all other armsthetics. Thus controversy continued. But while the practical anesthetist continued on his unchanged course, the emphasis turned to physiological research, and this must be considered to be the main result ofthe Hyderabad Commissions.
Lawrie continued to agitate obsessionally and on behalf of the Nizam asked W H Gaskell and L E Shore of the Cambridge Physiological Laboratory to examine the tracings made by the Commission. Gaskell & Shore decided to investigate the cause of the hypotension which was always noted when a large dose of chloroform was administered. They therefore set about determining whether the cause was vasomotor (i.e. central) or whether it was due to weakening of cardiac action (Gaskell & Shore 1893) .
In an impressive series of cross-circulation experiments using two dogs, Gaskell & Shore confirmed their 'previous experiments in which liquid chloroform was injected directly into the circulation. In both cases the blood containing chloroform excites the vasomotor centre and raises the blood pressure when it reaches the medulla oblongata, while it depresses the heart's action and lowers the blood pressure when it reaches the heart... we must then look to a direct action upon the heart and blood vessels'. They criticised the findings of the Hyderabad investigators, saying that they had no doubt of the weakening effect of chloroform on the heart.
These findings of course, were not agreed by Lawrie, who in his self-confident way assumed that there were flaws in the experimental work. Repeating the cross-circulation experiments in Hyderabad, he again satisfied himself that chloroform had no primary effect on the heart. Leonard Hill of the London Hospital, however, describing the work of Gaskell & Shore as 'brilliant', said, 'if the Hyderabad Commission failed to obtain these results on repetition of this experiment... the failure is only a further proof of the incompetence of the experimenters employed by the Commission' (Hill 1897) ; and he referred to the 'prejudiced enthusiasm of Surgeon Lieutenant-Colonel Lawrie.' Earlier, J A McWilliam of Aberdeen had shown that dilatation of the heart may occur at any stage of chloroform administration and at low percentages. This action, said McWilliam, is not exerted through the vagi, but is a direct effect on the cardiac mechanism. In 1887, MacWilliam had been the first to describe ventricular fibrillation; he showed also that certain other poisons could produce this phenomenon. In the present case he did not associate ventricular fibrillation with the inhalation of chloroform in the healthy animal, though he said it might occur when the heart had become distended and incapacitated through chloroform.
The Special Chloroform Committee ofthe British Medical Association 1901
At the Annual Meeting of the British Medical Association in Montreal in 1897, Dr Augustus Desire Waller (1856 Waller ( -1922 of St Mary's Hospital, London, read a paper in which he maintained that chloroform deaths were avoidable and unjustifiable (Waller 1897) . In 1898 he returned to the subject when speaking to the Society of Armsthetists, saying that 'the danger of chloroform was in allowing the optimum value to rise above two per cent' (Waller 1898) . Later he wrote a letter to the Council of the British Medical Association in which he said that 'deaths are in the overwhelming majority of cases due to overdosage,' (Special Chloroform Committee 1910) and suggested the setting up of a committee of investigation into the action of chloroform.
Such a committee was set up in 1901, a distinguished panel of experts forming the body, of whom the medical members included Waller himself, as first chairman, Professor Charles Sherrington FRS, Sir Victor Horsley FRS, Dr William McCardie, anwsthetist, of Birmingham, Dr Dudley Buxton who acted as secretary, and Augustus Vernon-Harcourt as a coopted member. The objects stated were to 'investigate methods of quantitatively determining the presence of chloroform in the air and in the living body' and at Horsley's suggestion, a more practical one,
'to determine what is the minimal dose of the drug which would secure adequate anesthesia for operations and at the same time not endanger life' (Special Chloroform Committee 1910).
The Committee sat for nine years and produced a long and comprehensive report in 1910, running to twenty-five pages of the British Medical Journal. The physiology of respiration and absorption of chloroform were described and there were descriptions of earlier attempts at precise chloroform dosage, for example, Duroy's anmesthesiometer of 1856 and the measurement experiments of Paul Bert in the 1860s. The main object of the Committee was to find a safe dosage and the means of attaining it. Goodman Levy (1922) , B J Collingwood (1905), Waller himself, Vernon-Harcourt and others (Special Chloroform Committee 1910), designed regulating inhalers and the Committee came down in favour of the last two, which were each designed to provide a constant mixture with a maximum strength of 2%.
His colleagues described the Vernon-Harcourt inhaler as 'having the advantages of simplicity, exactness and portability,' and it is said that more than one intrepid member of the Committee actually took chloroform using this apparatus; the consensus was decidedly in its favour.
'The Committee' said the report (1910) 'determined to accept the two per cent vapour of chloroform as a sufficient maximal dose for adults duriDg the induction period, and therefore suggested that limit as the maximum on the scale of the Vernon-Harcourt inhaler. To exceed this... is dangerous. The safest method is that which leaves least to chance and this is believed to be found in a dosimetric inhaler with a maximal delivery of a two per cent vapour.' But 'the machine must remain a machine and demands that the user shall possess knowledge and adequate skill.'
Thus the lack of understanding of the true physiology of the action of chloroform persisted. However, experimental work was being undertaken in several laboratories. In 1902 E H Embley presented his findings from the physiological laboratory of the University of Melbourne, then under the direction of Professor C J Mortimer, whose assistance Embley acknowledged. Embley insisted that vagal inhibition (in dogs) was the 'great factor in the cause of sudden death under chloroform' (Embley 1902) . He obtained his results from the use of morphinized dogs, but stated: 'A dog becomes quite another animal after the induction of anesthesia without morphine: from being an animal with a very sensitive vagus control of the heart, he becomes one almost wholly devoid of this function, that is, if he lives through the induction. Consequently vagus inhibition from chloroform alone or from chloroform and asphyxia combined, or from reflexes arising from surgical procedures, are difficult to demonstrate in dogs so prepared (i.e. without morphine). .. section of the vagi or atropinization absolutely abolishes sudden heart arrest from chloroform.'
Embley translated his findings into practical advice saying:
'One obvious moral is to use only weak vapour (less than one per cent) in the early stages, until the initial increased excitability of the vagus mechanism has given place to diminished excitability: in other words take time in putting the patient under.'
Levy was later to point out the invalidating effect which large doses of morphine could have played in these experiments, but Embley rightly riposted that Levy's results in the cat cannot be duplicated in the dog: and this points to a major difficulty from which all these experimenters suffered, and which was not realized till some years later. It was stated by Meek, Hathaway & Orth of Wisconsin in 1937: 'Our experiments do not justify the common belief that chloroform acts on all mammalian hearts as it does on the heart of the cat. The dog may be carried to respiratory arrest by chloroform with the production only of nodal and ventricular rhythms. This may proceed to death without fibrillation.'
This makes it unfortunate that Lawrie chose the dog, while Levy was perhaps lucky in that his experiments were made on cats. At the same time Meek et al. stated that experimental evidence from the dog may be more certainly applied to man.
In 1911, sixty-four years after its introduction, the mysterious pharmacology of chloroform was at last clarified. In this year, A Goodman Levy, previously of Guy's Hospital, read a paper to the Physiological Society (Levy 1911) describing 'a hitherto unrecognized form of sudden cardiac failure which occurred in cats under chloroform.' Levy stated that his records were inspected by Professor Arthur Cushny, then Professor of Pharmacology in the University of London, and acting on his suggestion, Levy looked for ventricular fibrillation. In 3 cases he found the ventricles dilated and fibrillating, with complete absence of pulsation. At the same time he showed that an exactly similar form of death could be reproduced by injecting small doses of adrenalin into the vein of a cat lightly anesthetized with chloroform. These observations became the starting point of a series of experiments elucidating the conditions under which ventricular fibrillation occurs and showing that it happens only in light and never in deep chloroform antasthesia. Levy wrote:
'Section of both vagi with subcutaneous injection of 0.06 mgm of atropine sulphate did not protect against death. Full chloroform anmsthesia appears to Levy's tracing from the Journal of Physiology (Fig 3) shows sudden heart failure in a tracheotomized chloroformed cat (1.5 %), occurring 55 seconds after induction, respiration ceasing 18 seconds later. The contents of the chloroform bag at the moment of death were 20.2 % oxygen, 1.17% carbon dioxide. Levy dealt the final blow to chloroform, though anxsthetists were slow to recognize it. Textbooks of the period 1912-1920, such as those of Boyle, Buxton and Bellamy Gardner made no reference to adrenaline in the presence of chloroform. Stuart Ross in his 'Handbook' of 1919, expressed a qualified view: 'So far as the author understands the views of Dr. Levy, his explanation of chloroform syncope need not be taken as introducing any new principle into the administration of the drug. . . As usual safety lies in steering between two extremes.' Even ten years later, in an expanded edition, Ross (with H P Fairlie) was not prepared to go the whole way with Levy. There was no mention of endogenous adrenaline, and these authors were still discussing vagal inhibition.
However, yet one more committee was needed. In 1912 the Committee on Anmsthesia of the American Medical Association stated that 'the use of chloroform for major operations is unjustifiable.' As chloroform had hardly been used in America, this prescript can have made just about as much difference as all the other Committees and their reports.
Meek and Waters have subsequently shown that the cardiac conduction system is sensitized by chloroform to the action of adrenaline, whether it is of endogenous origin or introduced by the surgeon. The subsequent shifting of the cardiac pacemaker results in nodal rhythm which may lead to ventricular fibrillation, the more so as chloroform shortens the refractory period (Meek et al. 1937) . Gradually these facts became a canon of anxsthetic lore and chloroform slowly passed from use.
Waters and his colleagues in reinvestigating chloroform in 1951 vindicated Embley's work saying 'although the effects in the dog seem quite striking, they are essentially the same as those demonstrated by Embley in 1902' (Waters 1951) . Two observations may be made here. Firstly, Waters made no use of morphine, as Embley had done; and secondly atropinization does not always prevent cardiac irregularities, as Waters showed in his Table 9 ; it certainly did not do so after adrenaline had been given, though vagal block produced cardiac contraction after arrest from overdosage. Orth (1951) also points to another factor to which few of the older physiologists were alert: 'adequate oxygenation is essential in determining the effects of practically any drug since hypoxia or anoxia will produce changes independently which must be differentiated from those of the drug in question'. Lawrie's unfortunate dogs inevitably died of hypoxia following respiratory failure.
What are we to make of these findings? Why did what I have elsewhere called 'the generative gap' (Thomas 1973 ) so significantly affect the elucidation of the chloroform problem? There is no easy answer. To some extent Lawrie is both villain and hero. Villain for adhering to a biased idea in defiance of the evidence of othershero in stimulating others by persuading a rich prince to pay. On the whole, he was more villain, since many must have been comforted by the honeyed words from Hyderabad, while chloroform continued to kill. Hyderabad also failed to recognize species differences. In this they were not alone, though Wood and Hare pointed out in 1890 that the Indian pariah dog is a different animal from its European counterpart; they also remarked that 'a well-established clinical fact cannot be disproved by any amount of experiments on animals' (Wood & Hare 1890) .
The well-established clinical fact that chloroform was a killer was there for all to see and act upon. That so few acted is an indictment of the profession. But have we mended our ways? latrogenic conditions are all too common and today's safe drug may produce tomorrow's disaster, as did thalidomide. Many aneesthetists and other are now considering our present use of halothane. The evidence is confusing as in the case of chloroform and there are protagonists and antagonists. Many use halothane for the ease and expediency of its administration, as was the case with chloroform. If the chloroform story shows us anything, it is surely that there is an eternal need for vigilance and an open mind. It may also indicate that medicine is not best organized by committee or commission!
